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What is an LWAP?

e Lake Watershed Action Plans are assessment and
planning tools

* Goal: Identify the greatest threats to the health of the
lake coming from the shore
* Essentially answering two questions

* What issues threaten the health of the lake the
most?

e What can we do about them?

* The end product is a plan that identifies problem areas,
identifies possible fixes, and prioritizes them using a
series of factors

* Results in a series of potentially implementable projects



Why are we
doing this?

* We know Vermont’s lake shores are highly
developed

* We know Vermont lake shores have poor
development

e Vermont lakes have been measured to
be below the national average for the
health of our shoreland by the EPA

* We know that development correlates
strongly with pollution

* We know when a lake’s natural vegetation
is removed for development that wildlife
habitat degrades, shores erode, and
nutrient loading into lakes increases




A Watershed is...

All the land area that
A Whole Watershed Approach drains 10 2 common

body of water, like
streams and runoff
from all the land uses
in the area draining to

Coles Pond, pictured
below, in Jamaica,

* Looking at not just the water quality or just the shoreline but at
the whole watershed

* This a holistic approach to water quality management

* And allows us to look for sources of nutrients beyond the lake
itself




Stream
Sources

Shoreline
sources

Sediment
and Nutrient
Load to Lake

I Three Key Areas of
Assessment

e Shoreland

Roadway * Areas of erosion usually due to
Sources shoreland development practices that
are close to the lake edge and remove
vegetation
* Roads

e Stormwater runoff from roadways can
?dkd pollution and sediment into the
ake

* Many roads were built right along lake
shores and can be prone to
undercutting and erosion

* Streams

* Erosion further inland from the lake
due to forestry or agricultural practices
can cause sediments to enter the
streams and flow into the lake



* Prioritized list of projects that would address inputs of nutrients

O u tCO m e S * Projects are prioritized using a custom prioritization matrix

* A handful are selected to move to 30% design by the stakeholders




Where have LWAPSs
been completed?

* Lake Eden (2019)

* Lake ElImore (2020)
Lake Dunmore (2021)
Maidstone Lake (2023)
Lake Fairlee (2023)




Where are LWAPs
Happening Now?

Will Be Complete 2023
* Caspian Lake

Will Be Complete 2024
* Lake Willoughby

* Shadow Lake (Glover)
e Lake Morey

* Woodford Pond

* Halls Lake

* Echo/Seymour

* Lake Iroquois

* Lake St. Catherine

* Fairfield Pond

* Keeler Bay

* Lake Bomoseen




Who Funds All This?

Four Sources of Funding have been
used

 DEC Enhancement Money

 Eden, ElImore, Maidstone,
Fairlee, Willoughby, Morey,

Shadow, Halls, Woodford,
Echo/Seymour

e Lake Champlain Basin Fund

* Fairfield Pond, Keeler Bay,
Caspian, lroquois, St.
Catherine

e Self Funded
e Lake Dunmore
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 Clean Water Service Provider
* Lake Bomoseen




How Are Locations
Determined

Significantly increasing phosphorus trend
Disturbed watershed (we look at lake shore,
hydrologically connected roads, and streams
in our assessment)

e Active and engaged lake association or other
user group

e All three funding sources that aren’t self

funded have geographical restrictions

e LCBPonlyinLCB
e DEC outside of Champlain and Memph
e CWSP only in their region
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Lake Dunmore & Fern
Lake — Addison County

* Self-funded by the Lake Dunmore and
Fern Lake Association

e Performed by Fitzgerald Environmental
2019-2021

e Resulted in seven 30% designs

* Two projects are completed and
several more are in the process of
being implemented using various
sources of clean water funding
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Watershed: Minimally Disturbed
WQ Standards:

WQ Standards Details

Altered - Flow alteration

Color Scoring System
B Good Conditions
[0 Fair Conditions
B Poor Conditions
O Insufficient Data

Learn How Lakes Are Scored

Leailet | Tiles ® Esri — Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye. Getmapping. Aerogrid, IGN, IGP, UPR-EGP, and the GIS
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Spring Phosphorus
Trend: Significantly Increasing (p-value = 0.0222)
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Existing Conditions Proposed Work Rain Garden BMP Summary
—— Drainage Area: 0.65 acres (0.3% Impervious
*=:Fence (2825 Pranned Dock Witor &,a.i,, okiria (WQ(v) Aty 2 Establish 15-20 foot wide "No-Mow" area.
= Post Alignment Maintain several access paths to the lake
Shore Line - Eastern Shoreland Restoration Summary with stabilized steps along the shoreline
4,400 square feet (200 linear feet) as necessary.

Environmental
Associates, LLC
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P Access Path
=== Level Spreader Berm Western Shoreland Restoration Summary

1,400 square feet (130 linear feet
Avtess dnd BoatLaiinen: - Sm— Shoreline Stabilization q ( )

[ Drainage Area

Colchester, VT 05446
Telephone: 802.876.7778

18 Severance Green, Suite 203
www.fitzgeraldenvironmental.com

1-Foot Contours (LIDAR) Convert low area into wetland feature

with increased stormwater storage and X
Approx. Parcel (fakelDunmore] an intentional outlet. Regrade to achieve -
Boundaries (VCGI) target treatment volume and amend soil £ S
to support native wetland vegetation. <N
Establish overflow east of beach. 5 Q
0E
EEz
§33
=2 o w
279

Plant shade trees and smaller

shrubs in islands between
wash house and beach.

Select water-tolerant species. g
&
g g
Naturalize shoreline. Create level spreader berm 3 5
Remove concrete pieces. between spruce trees. - B c
Do not disturb tree roots. Establish low native plantings oo sl ] %
Install coconut fiber shoreline on berm to maintain sight line ‘» _g L =
stabilization (coir log, soil lifts, from boat rental desk. L = e
+ o © c
or BioD-Blocks). —_ © O
T m o o
= [}
Maintain access to % ;‘ € o
proposed dock = c @
z 7 c unv e
(min. 5 feet wide for O + 8 7
ADA accessibility). O g o
0 = L =
S =%=E
™M o 5=
- \ . | ens EPF
‘ \ — = i 1linch =60 feet
Ty Maintain existing = )|
boat access. ¥ . s ' August 31, 2021
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Detail A: Shoreline Stabilization Photo 1: Proposed Shoreland Restoration West 59 2 £
- o= el g
Not to Scale — — Existing Grade ¢ ] é $ 208 2
= = 353IN 5
i . o DcD 293¢ ¢
' Proposed Grade i Future Dock 020 sc2 5
Elevation (ft) g"; 9 @ 85
578 — N . TE< 08% §
Remove concrete pieces and grade slope to 4H:1V. Do not v :‘%\ Q 85 8
"No-Mow" Area i ip li : z s945
disturb tree roots (approx. area under tree canopy drip line). e *“‘éz‘n‘, Coconut Fiber 53 g E,I
Plant with a mix of woody and S =" Shoreline 3 2%
} i “-4‘: AN AR herbaceous native lakeshore ——E e =\ I 2 §
. Bt by 1 AR A vegetation. Install Plantings Stabilization -
S 03 ¥ ¥t ¥ e
= L ' 12" @ Coir Log Secured Throughout -
Approx. Lake Mean ki 1Y with. Rebar (Min. 2' ang) or § F__, s
Water Level: 569' Equnygler}t Coconut Flper ) 8 oz 8
Lake Level on ) - Stabilization (e.g. fabric soil PRt
. Backfill with Topsoil Min. 4" ~ __lifts or BioD-Blocks). 528
LDFLA Website 2 % ~ Sww
570 — Thick and Cover with Jute or b T 50w
Coir Erosion Control Blanket SR 5 PZa
—————————————————————————————————————————— T Y893
> od ¢ g
| | | | L =54
° = o B 2 8 3 - G N =
Distance (ft) ove Concrete i
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Photo 2: Proposed Shoreland Restoration East ™ =
% T : "No-Mow" Area s =
" c
c e C
25 58
Preliminary Cost Opinion 5] -g o o
0 g c €
Item Quantity  Unit  Unit Price Cost = © .g
Mobilization/Demobilization 1 LS $ 1,000 $ 1,000 2 i o 2
Coirlog 100 F$ 13 $ 1,300 2 2 2o
Rebar 1 IS $ 250 $ 250 2@ =2
Topsoil 5 cY S 60 $ 300 8 B 8 0
Plantings 1 S $ 5000 $ 5000 * .GO_J, 3 %
Slope Grading and Concrete Removal 1 LS $ 3,000 $ 3,000 g = < ;
Construct Level Spreader Berm 1 LS S 2,000 $ 2,000
Constructed Wetland Filter & Stabilized Outlet 1 LS $ 3,000 S 3,000 EHB EPF
Laborer 48 HR S 40 $ 1,920 Faned =
Demarcation of No-Mow Area (Plants/Fencing) 1 LS $ 1,500 $ 1,500 As Shown
Education and Outreach Materials $ 1,000 —
Final Design & Permitting S 5,500 August 31, 2021
; WS -- > Construction Oversight $ 2,500 —
Install Informational Signs and Fencing QTR Subtotal $ 28,270
Incorporate Features into Park Naturalist Tours Fiie it i Contingency (20%) $ 5,650 SHEET 2
; : r— Total $33,920 H—










p— /L\EPT?X- Mean Water ——— 1-Foot Contours (LIDAR)
Vel
Proposed Work

Sediment Forebay

—e— Fence

Environmental
Associates, LLC
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< Wooden Post Alignment
- Treatment Basin

)) Improve Ditch
= Trench Drain

—— Shore Line

Colchester, VT 05446
Telephone: 802.876.7778
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; Existing Conditions Approx. Parcel Boundaries (VCGI)
)

e Sign

18 Severance Green, Suite 203

—> Flow Path
Approx. Wetland
| Boundary %
g 3
\ ‘ Trees N R g
A
() Boulders - Proposed EN
[ Asphatt Improve existing Rain Garden = 28
P stone-lined ditch. Existing Trees T £
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< ma S=
E . Proposed
Porta Potty Rain Garden EHB EPF
(Relocate Off Relocate Large e e L

ADA Parking) Gl Boulders as Needed

1inch = 30 feet

Water Quality Volume (WQv): 780 cf
Approx. Storage Volume: 380 cf

Approx. Class Il

Wetland Boundary August 31, 2021

DATE

per VTDEC
Wetlands Program

Southern Rain Garden BMP Summary
.| Drainage Area: 0.03 acres (96% Impervious)
| Water Quality Volume (WQv) 112 cf
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Detail A: Stone-Lined Ditch
Not to Scale
A
Distance Existing Wat;rlhouses
“ Varies Stone ore
Depth

Parking Lot Varies 68" ¢— Wooden

a Post
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Proposed Stone Lined Ditch
8" Minus Stone Min. 12" Thick
Side Slopes 2.5 Horizontal:1 Vertical (Max)

Preliminary Cost Opinion

Detail B: Sediment Forebay and Rain Garden
Not to Scale
Elevation (ft)

— — Existing Grade

—— Proposed Grade

Proposed Grassed Side Slopes 2.5H:1V

Ditch Invert

Well aged hardwood

Item Quantity  Unit  Unit Price Cost
Mobilization/Demobilization 1 LS S 750 $ 750
Stone Lined Ditch 195 LF $ 25 5 4,875

Trench Drain 1 LS S 4,000 S 4,000

Common Excavation and Soil Amendment 45 cY S 30 $ 1,350
Trucking 30 cY S 20 § 600

Topsoil/Compost 10 cY S 60 S 600

Mulch 2 cy S 60 S 120

Plantings 25 EA S 15 § 375

Laborer 24 HR S 40 5 960

Misc. Erosion Control/Restoration 1 LS S 1,500 S 1,500
Final Design & Permitting S 5,500
Construction Oversight S 2,500

Subtotal 23,130

Contingency (20%) $ 4,630

Total $27,760

Bioretention mix consisting of
sand or loamy sand by USDA
classification (85-88% sand,

8-12% silt, and 0-2% clay) and

578 — mulch or equivalent as
approved by designer.
4" Topsoil Maximum
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| I...1vﬂ\'“ Ih?/'—v
Sediment ot RN EARL AR LTRAEE 3-5% organic matter in the
Forebay _L i ; Topsoil form of compost.
-~
Approx. Lake Mean Water Level: 569' ~
S70— Lake Level on LDFLA Website L ~
-
| |
° @ 2 S A g 2
Distance (ft)

i@y -
82 = S
Sv 9 o 3
o238 fok £
BEL 238 %
28 935 £
© 00 528
DS 0 o> £
N 2 ‘;%Z
=Ccwv O0OF® C
o< gto 2
QO cC =
5§62 ¢
R
572 <
=
o=
gEo
E'ag
&S
553
a0
3
weo g
.Y
'c'iu’fui:E
Z .52
A (7]
) Y
Q [4+]
Q -
<
= E c
M= o0
»n w T
vl 3
[a] c <
TG; c O
25 &8
51 23
82 £
cwn :C;-C
o [
u‘U o -
oL o2
‘6\8‘ X (O
O < mg
m o |
EHB EPF
oo crecxen
As Shown
scus

August 31, 2021

bare

SHEET 2

SHEET MO







ap—

R

North bioretention areas

Concrete and steel
trench drain







Keewaydin Boy’s Camp Implemented TC-6

* Trespassers were using private land to access the lake, aggravating a storm water erosion problem.

* The landowner voluntarily fenced off the shoreline and filled the eroded section with stone.
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Private Stream Buffer
Project (TC-8)

* To prevent erosion where
perennial stream enters Lake
Dunmore.

* Consultant has been hired to
complete design and obtain
permits.

* Expect implementation next
summer

Stabilize Shore with
Cor Lags and Plantings
Approx. 80 Feet Tatal

7 Roots At ag
~ Grade Control
' in Chanrel

Potential Area for |

P AT N 8- ) Establishing Low [l

NG Nabive Planbngs o :,\1
L % "No-Mow” Zore

Slabi e Headoul
In Chanral
(Sea Detalls Sheet 2)




Lake Eden — Lamoille County

In 2018 LCCD received grant funding
from the VTANR Clean Water Fund
Ecosystem Recreation Grant

First LWAP funded in Vermont
LWAP Initiated in Spring 2018 and
completed in December 2019
Completed by Fitzgerald
Environmental and Lamoille NRCD
Resulted in 5 30% designs

Three of those have been
implemented so far

Several other small projects were
identified via Lake Wise as part of
the LWAP and implemented by the
Lamoille NRCD utilizing clean water
funds (VYCC work crew grant)

= ¥ Lake Eden Recreation Area
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Scores Water Quality Data Lake Information

Water Quality Shoreland
Trend Condition

Lake Status Overlay
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Watershed: Moderately Disturbed
WQ Standards: Stressed

WQ Standards Details

Stressed - Nutrients
Stressed - Organic Enrichment - DO

Stressed - Phosphorus

Color Scoring System
B Good Conditions
O Fair Conditions

B Poor Conditions

. . Leaflet | Tiles © Esri — Source: Esri, i-cubed, USDA, USGS. AEX. GeoEye. Getmapping. Aerogrid, IGN. IGP, UPR-EGP, and the GIS
O Insufficient Data Userc")mmuw : y apping, Aerog

Learn How Lakes Are Scored




Spring Phosphorus Summer Phosphorus

Trend: Stable (p-value =0.0609) Trend: Highly Significantly Increasing (p-value = 0.0052)
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Vermont Fish and Wildlife Boat Launch
Concentrated runoff from route 100
causing erosion in the parking area and
driveway

Sediment load was exacerbated by
plowing

Open top culvert and some rock
installed in 2019 helped but not enough
Suggested a sediment trap above the
culvert inlet

No mow area on the grass slope

Project: SW-4 ummary

Lake Segment Lamoille River
Location VT F&W Boat Launch
Land Ownership State of Vermont
BMP Type Surface Infiltration
Drainage Area/Impervious | 0.4 /0.3 acres

% Impervious 75

Estimated Project Cost $ 5,000

P Efficiency ($/Ib removed) | $ 8,675

Project Priority High

Site Description: Concentrated runoff off Route 100 is causing rill erosion near the cross-culvert inlet conveying
water to the adjacent wetland, and directly to the lake. The recent addition of water bars has helped intercept
flow from Route 100, but opportunities remain to improve infiltration and sediment retention on-site. The
sediment load at the site may be exacerbated by accumulation of gravel in the winter from plowing. See concept
design in Appendix E for updated scope and cost opinion.

<

Photo 1: Cross-culvert in Photo 2: Cross-culvert inlet in August 2019.

BMP Description: Improve the Route 100 eastern road shoulder to remove a small berm and allow sheet flow
over the vegetated slope. This will reduce the volume of runoff reaching the fishing access property. Consider
installing a small sediment trap above the culvert inlet, treating runoff from the upper tier of parking lot.
Implement "no mow" areas on the grass slope and install native plantings in this area.

BMP Volume (cf) | P Load (lbs) | P Reduction (Ibs) | Sed Reduction | %WQv/CPv | Gully/Erosion | Maintenance

50 1.19* 0.58 Mod Low Small Gully Mod




1-Foot Contours
(LIiDAR)

|| Drainage Area

Parcel Boundaries
~~.— Stream Centerlines
CQ Watershed Boundary

Plant Native Shrubs
(6" - 8" Spacing)

€&— Cross-Section
= Existing Culvert
—— Existing Water Bar
—w—w Lower Shoulder

pe= New Grass Swale
No-Mow Area with
Plantings

[ Treatment Feature

- | Drainage Are 0.17 acres
82% Impervious
WQv 475 cu. ft.

Install Shalllow Swale |

with Check Dams

Along Fence Line

Approx. 100 cu. ft.

Storage
Create No-Mow Area
Plant Native Shrubs
(6'- 8" Spacing)

1inch = 30 feet

Install Tiered
Treatment Feature
Approx. 50 cu. ft.

Environmental
Associates, LLC.

Fitzgerald

Geographic Information (VCGI)

LiDAR digital ol evation model,
- Parcels from the Vermont Center for

- Imagery is from 2018.
- Contours generated from 2017 0.7-meter

Notes

Watershed Action Plan
30% Conceptual Design
VT F&W Boat Launch

SW-14
SHEET 1

SHEET NO.







Eden Recreation Area owned by the town
Two areas for improvement

e Stream running through the park needs

a buffer

* Lakeshore lacks buffer
Plant buffer along east side of stream, create
infiltration steps for access
Grass lined swales or infiltration basins

Project: SW-8 Problem Area Summary
Lake Segment Lamoille River - 2N |
Location Eden Recreation Area

Land Ownership Town of Eden

BMP Type Surface Infiltration

Drainage Area/Impervious | 0.4 /0.15 acres

% Impervious 38

Estimated Project Cost $ 10,700

P Efficiency ($/lb removed) | $ 22,061

Project Priority Moderate Vel

Site Description: The stream passing through the park is straightened and lined with rip-rap for approximately
400 feet, with no buffer on the west side adjacent to the gravel picnic area access. The lakeshore is also lacking
a native buffer, with mowed lawn extending from the east side of the swimming area to the tributary outlet.
Gravel roads and parking areas could be mitigated with enhanced infiltration on the property. See concept

design in Appendix E for updated scope and cost opinion.

Photo 1: Tributary is straightened, armored, and Photo 2: Mowed lawn along the lakeshore with potential
lacks an adequate buffer. space for an infiltration feature.

BMP Description: Plant a buffer along the east side of the stream. Install infiltration steps to provide an access
to the stream. Consider moving the picnic area road to the west side of the pavilions. The tributary channel
could be naturalized with a flood bench, natural substrate, and wood habitat features. Implement "no mow"
areas along the hill on the east side of the property, around trees, and near lakeshore if possible. Install grass-
lined swales or infiltration basins to enhance infiltration on the property.

BMP Volume (cf) | P Load (Ibs) | P Reduction (Ibs) | Sed Reduction | %¥WQv/CPv | Gully/Erosion | Maintenance

600 0.51* 0.49 Low High None Mod




Fitzgerald
Environmental
Associates, LLC.

res

group A
npervious Lf_ -
|18 cu. ft.

- Contours generated from 2014 0.7-meter
LiDAR digital elevation model.
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Install 8 Deep Grass-Lined Pretreatment
Swale with 6" Tall Stone Check
Dams Spaced Every 20 Feet

‘ (Approx 160 cu. ft. Pretreatment)

Eden Recreation Area

Watershed Action Plan
30% Conceptual Design
Eden, VT

Parking lot runoff is eroding a path under  jiis 7 el
the boat rack adjacent to the lake. &/ \ il " Yo b | oucton |
Proposed location of bloretennon basin. VS 520 cu. T

Date
SW-8
SHEET 1
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Private Residence on Griggs Road

Incised channel coming from road runoff via
stone lined ditch and culvert creating a gully
Gully runs into tributary for the lake

Need to stabilize the channel laterally and
vertically

Project: SW-14 Problem Area Summary

Date Observed: 5/2/2019, 8/27/2019

Location: Griggs Road Near #187

Latitude: 44.71000 N

Longitude: -72.50593 W

Land Ownership: Town Road & Private
Property

Site Description: This channel takes runoff from the stone-lined ditch on the east side of Griggs Road.
Runoff from the roadway comes down the ditch, under the road via culvert, and wraps around the east

34

side of the house. The channel west of Griggs Road is very incised.

3 | =

BMP Description: Evaluate options for stabilizing the channel west of Griggs Road that leads to a tributary
to the Lake. Work with the owner to understand property constraints for stabilizing the channel laterally
and vertically.

Landowner Cost and s 3 Total Score
MixtHenelin Support and O&M | Constructability A (Priority)
9 2 3 2 16 (High)

Additional Project Benefits Description: Given the long stretch of ditch and moderately steep road this
area appears to have chronic maintenance problems. Stabilizing the channel behind the house may reduce
conflicts with private property.

-




— Existing Culvert Proposed Check

1-Foot Contours Dams
(LIDAR) m Replace Culvert

Parcel Proposed Bank
Boundaries Shaping Area

E Drainage Area

. Stream
- Centerlines

Environmental
Associates, LLC.

Fitzgerald

Stone Grade Control |
See Detail A Sheet 2
Final Locations to be
Determined in Field

- Contours generated from 2014 0. 7-meter
LiDAR digital elevation model,

- Parcels from Vermont Center for
Geographic Information (VCGI)

- Imagery is from 2018

Do Not Disturb
Existing Shed

L ) 7
7 7

e
-

| ==/

Replace 24" HDPE
Culvert with 36" CPP i
Add Stone Sump at Inlet
Upslope Drainage Area
Approx. 28 Acres - '
e, —_ | Upslope Drainage Area
a7 | App A

30% Conceptual Design

Watershed Action Plan
Griggs Road

December 18, 2019

Date
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Detail A: Bank Shaping Detail
1II =4I

Seed with Conservation

Seed Mix Straw Erosion
Blanket (Morth American
Green D573) secured with
BioSTAKES or equivalent

Flood Bench for
Moderate/Large
Floods

Finished

__ Existing Grade
T

Min. 4 Topsaoil

Detail B: Stone Grade Control Typical Details

Willow Stakes , ~—— Coir Log (12" @) Secured
Minimum ' _F with Wooden Grade Stakes
Spacing 3 ft. (Min. 2' Long)
Excavate approximately 4" below
finished grade and add stockpiled
topsoil from slope cut. All excess cut
material to be disposed of in upland
areas (not wetlands).
Preliminary Cost Opinion
Description Quantity Unit Unit Price Cost
Maobilization/Demobilization 1 LS s 1,000 & 1,000
Commeon Excavation and Trucking 115 cY 5 50 S 5,750
Grade Control Installation 4 EA 5 500 5§ 2,000
Topsoll (4" on cut slopes) 40 CcY 5 50 5 2,000
Erosion Control Fabric {DS75) for Side Slopes 350 85 1 5 350
Box of Biostakes (1,000 each) 1 BOX 5 250 5 250
Conservation Seed for Side Slopes (11bs/200sqgft) 20 LBS & L 50
MNative Wetland Seed for Bench (11b/1250sqft) 1 LBS 5 50 S 50
Misc Erosion Control/Site Restoration 1 LS % 1,500 § 1,500
Willow Stakes 1 s 5 500 5 500
Coir Log (12" diameter) 250 LF 5 13 § 3,250
Hardwood Stakes 1 LS 5 250 5 250
Labaorer 24 HR 5 a0 5 960
36" CPP Culvert and Installation 1 LS 5 6000 5 6000
Inlet Sump 1 L5 § 1,500 § 1,500
Final Design 5 2,000
Construction Oversight S 2,000
Construction Subtotal: 5 29,410
Contingency (20%): 5 5,880
Total: % 35,290

1" _ 4|
PLAN VIEW

Channel Bank

’r

Flow 3 ft Wide
—  Channel

#

Channel Bank .
Upper
Stones
Lower

FROFILE VIEW

Upper Stones

Max. 6
in.

Flow

- Bxisting Grage
Lower T
Stones

Grade Control Specifications

1. Location of stone grade controls to be determined during field layout with the contractor.
2. Stones shall be 2 ft. diameter or larger.

3. Upper stones shall be elevated no more that 6" above the existing channel bottom.

4. Lower stones shall be tied back into channel banks at least 1 foot on both banks.

5. Ends of upper stones shall be lower in channel center to center the flow of water.

Mazx_ 6 in.

Min. 18 in.

Fitzgerald
Envircnmental
Assaciates, LLC

18 Severance Green, Suite 203
Colchestar, VT 05444

Telephone: 802 876 7778
wiww fitzgerakd enviconmental com

MNotes: Existing profile
based on 2014 LiDAR
Data (0.7-m DEM).

30% Conceptual Design

Watershed Action Plan
Griggs Road

Lake Eden
Eden, Vermont

EHB EPF

CiRA GHECKED

1"=a

SLALE

December 18, 2019
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SHEET 2

BHEET MO







Lake EImore — Lamoille County

* In 2019 LCCD received grant funding from
the VTANR Clean Water Fund Ecosystem 4
Recreation Grant LA P ggsom e desgns

« LWAP Initiated in 2019 and completed in
October 2020 _ , L S

* Completed by Fitzgerald Environmental \ CAKEECMORE
and Lamoille NRCD |

* Resulted in 5 30% designs

* Oneisinthe process of being

¥ perras Brothers

implemented, others are being designed | Rmorg

* Several other small projects were ’
identified via Lake Wise as part of the
LWAP and implemented by the Lamoille
NRCD utilizing clean water funds (VYCC
work crew grant)




Scores

Water Quality Data Lake Information

[ oy, | i

Lake Status Overlay

Water Quality Shoreland
Trend Condition

o
Montpelier
0 &)

Vamont J

Invasive
Species

Ham i:-.:lhur:

Watershed: Moderately Disturbed

WQ Standards:

WQ Standards Details

Altered - Flow alteration

Color Scoring System
B Good Conditions
O Fair Conditions

B Poor Conditions
O Insufficient Data

Learn How Lakes Are Scored

Leaflet | Tiles © Esri — Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye,. Getmapping, Aerogrid, IGN, IGP, UPR-EGP, and the GIS
User Community




Spring Phosphorus
Trend: Stable (p-value = 0.0852)

Total Phosphorus {ugf/L)

Summer Secchi
Trend: Stable (p-value = 0.8967)

Secchi Transparency (m)
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Summer Phosphorus
Trend: Stable (p-value = 0.2503)
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Summer Chlorophyll-a
Trend: Significantly Decreasing (p-value = 0.01%1)

Chlorophyll-a {ug,/L)
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Gravel drive runs off into the lake
Drainage includes the impervious surfaces
along route 12

No buffer

Add basin along the edge of the gravel to
treat stormwater runoff

Public area

Project: SW-21 Problem Area Summary

Lake Segment Lamoille River

Location Elmore Town Hall and
Elmore Store

Land Ownership Town Property and Private
Property

BMP Type Stormwater Dispersal
Swale with Infiltration

Drainage Area/Impervious | 0.36 /0.36 acres

% Impervious 100

Estimated Project Cost $8,350

P Efficiency ($/Ib removed) | $ 24,097

Project Priority High

Site Description: Gravel parking area between the Town Offices and Store slopes toward the lake. Opportunity
to treat runoff from a large area of impervious surfaces near the lake. See Concept design in Appendix F for

Photo 1: Opportunity to add
along the edge of the parking area.

updated scope and cost opinion.

rain garden in green space

Photo 2: Drainage area captures impervious
surfaces along Route 12 and adjacent rooftops.

BMP Description: Opportunity to add a small/medium sized basin along the edge of the parking area to slow

and treat stormwater runoff.

BMP Volume (cf) | P Load (lbs)

P Reduction (lbs)

Sed Reduction

%WQv/CPv

Gully Erosion

Maintenance

236 0.94*

Low

None

Mod

0.35 Low




1-Foot Contours
(LiDAR)

&— Cross-Section

Stormwater Flow
Path

Parcel Boundaries
(VCaGl)

]

30

F:ﬂ Drainage Area
[ Forebay

Bioretention Basin / ‘.\ A"\

Plantings
[ Shallow Basin

Infiltrating 2
Bioretention Basin
(Approx. 266 cu. ft.
Treatment)

I Establish Dense
{Vegetation in
|| Eroded Area

High Priority Area
for Native Lakeshore
Plantings

N

ey

N

\

Install shallow filter basin
to disperse stormwater.
Maintain area for plowing
and dock access.
(Approx. 236 cu. ft.
Treatment)

Fitzgercld
Environmental
Associates, LLC.

Notes:
VCGI imagery is from 2018.
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October 30, 2020
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Detail A: Infiltrating Bioretention Feature Typical Detail - Town Hall (SW-10)
(1"=4"V,1"=8"H)

Elevation (ft)
VTRoute 12 AsphaltGravel — ___ Grassed Side Ciei bask btk wii _ ———— Existing Grade
\_ Parking Area [ Slopes 2.5H:1V min. 3" topsoil, plant with Targeted Planting Area for d d
o S “W///////,‘ g e Foeakalion asad s Low Native Woody Vegetation — Propose Grade
’ oy : mulch with straw. ( A \
e i<4"ropsou o= S T
20 FT PR ﬁ
M ) ’
1140 Approx. Lake Mean Water Level: 1138' N
~ 12" Below Danm Spillway Crest & Normal Bioretention mix consisting of sand or loamy sand by

Maximum Water Surface Elevation
(Aporox. Groundwater Level)

USDA classification (85-88% sand, 8-12% silt, and 0-2%
clay) and 3-5% organic matter in the form of compost.

24
32
40
48
58
64
72
80

Preliminary Cost Opinion - Town Hall (SW-10)

Fitzgerald
Environmental
Associates, LLC

18 Severance Green, Svite 203
Coichester, VT 05446

Telephone: 802 8767778
www fitzgeradenvionmental.com

Notes: Existing profile
based on 2014 LIDAR
Data (0.7-m DEM).

Elmore Town Hall and Store

30% Conceptual Design
Elmore, Vermont

Watershed Action Plan

Lake Elmore

Item Quantity  Unit Unit Price Cost

Mobilization/Demobilization 1 s S 500 S 500

Common Excavation and Soil Amendment 25 ¢y § 25 § 625

Trucking 10 cY s 20 S 200

Topsoil/Compost 15 Y § 50 $ 750

Mulch 2 Y S 60 S 120

Plantings 40 EA § 15 $ 600

it Laborer 16 HR § 40 S 640
L Misc. Erosion Control 1 s S 1,000 $ 1,000

AT Final Design & Permitting S 3,000
Construction Oversight S 1,000

Subtotal $ 8,435

Contingency (20%) $ 1,690

Total $ 10,125

EHB EPF

DRAWN CHECKED

As Shown
SCALE

October 30, 2020

SW-10
SHEET 2

SHEETNO




Detail B: Stormwater Dispersal Swale - 59 g _§
CT. OoR Y
o8 3
Elmore Store/Town Hall (SW-21) o £8 335
(1" = 4Y) 5k 28 §82
~——— Existing Grade 228 2% 5,3
5 w W o
Eema) —— Proposed Grade ggéu
' Dumpster | Topsoil Planted with Targeted Planting Area § "3
Grass and Woody Shrubs for Low Native Woody B ;
1144 — Cravel - Vegetation
Driveway | SET g A
iz e e ( h
/ . g%
T —— °cQo =
Non-Woven 832
Filter Fabric = x4
1140 — ! 12" Thick ZRE
6" Thick %~ Clean Sand = g -
Pea Stone = g .§ e
___________________________________________________________________________________ ©
Approx. Lake Mean Water Level: 1138' 12" Below Dam Spillway Crest & / g 3 3
Normal Maximum Water Surface Elevation (Approx. Groundwater Level)
e | | | | |
° - a 3 o g g )
Distance (ft) 8
P}
| s - c £
Conceptual Layout - Preliminary Cost Opinion - S #3
U ®©
Elmore Store/Town Hall (SW-21) Elmore Store/Town Hall (SW-21) SO=.
e - P f—

. - ! ’ 0 -"r —_— — - = | N - U : I o
Ll | o8 SE
it tem Quantity  Unit Unit Price Cost el R T ﬁq-)

: Mobilization/Demobilization 1 s s 500 $ 500 g o e 2>
Common Excavation and Trucking 25 cYy S 50 § 1,250 = ¥ 0 g o
Pea Stone 2 cY $ 50 $ 100 L;'J' g “g )
0 Clean Sand 4 v s 30 ¢ 120 = O % EE
Earthen Slope Planted with Plantings 1 s s 250 S 250 S2mco
Grass and Woody Shrubs Non-Woven Filter Fabric 1 s s 100 $ 100
s EHB EPF
3 Laborer 16 HR $ 40 3 640 oRan creckED
Final Design S 2,500 AsSHowit
Construction Oversight S 1,500 scaE
Subtotal 5 6,960 October 30, 2020
Contingency (20%) $ 1,390 DaTE
Total $ 8350 SW-21
SHEET 3
SHEETNO




Grass mowed down to the shoreline

Eroding due to wave action

Stabilize with native plantings and no mow
areas

Enhance lakeshore natural communities with
native vegetation, providing habitat and shade
in the littoral zone

Project: L-3 Problem Area Summary
Date Observed: 6/8/2020 § "

Location: VT Fish & Wildlife
Department Boat Launch

Latitude: 44535835 N

Longitude: -72.531892 W

Land Ownership: State of Vermont

Site Description: Wave action is eroding the lakeshore in a mowed grass area at the boat launch. See
Concept design in Appendix F for updated scope and cost opinion.

LY

Photo 1: Lakeshore property with opportunities to establish native vegetation.

BMP Description: Stabilize lakeshore with native plantings and implement “no mow” areas along the
lakeshore.

Landowner Cost and N : Total Score
W Benalis Support and O&M | Constructability Adcitions] Benefits (Priority)
6 3 5 2 16 (High)

Additional Project Benefits Description: The project presents an opportunity to enhance lakeshore natural
communities by establishing native vegetation and by providing shade along the lakeshore.




&— Cross-Section

1-Foot Contours
(LiDAR)

m Drainage Area

Parcel Boundaries
- (vCal)

10 20

Underdrained

Proposed Features
Bioretention Basin

[ Forebay
Plantings

40 Feet Z (

Bioretention Basin
(Approx. 240 cu. ft.

Treatment)

High Priority Area
for Native Lakeshore
Plantings

Minimize Lakeshore

Vegetation Disturbance

at Underdrain Outlet

Minimize Lakeshore
Vegetation Disturbance
at Underdrain Outlet

-

Underdrained
Bioretention Basin
(Approx. 353 cu. ft.
Treatment)

1
\
1

Create low berm
along edge of

| basin and parking
lot to direct flow
into forebay.

< 8
~ Parking Area 'l
L3

<
*
&

&
L
e —J Vegetated
%

1

Fitzgercld

Environmental

Associdtes, LLC.
18 Severance Green, Suite 203
wvaw fitzgeraldenvironmental.com

otes:
- Contours generated from 0.7-meter

LiDAR digital elevation model {2014).

-VCGlimagery is from 2018,

VT F&W Boat Launch

Watershed Action Plan
30% Concept Design
Elmore, Vermont

Map By Checked By
Scale
Date

SW-13 & L-3
SHEET 1




PN e e Alison Marchione
g ?.'3; S S o s 11 12 Shoreland Coordinator

M”C‘ermont Department of Enwronmental

% Conservation
H¥y ‘:AIisoln.‘I\/Iarchi'one@vermont.gov
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